Enhanced type I interferon signaling and recruitment of chemokine receptor CXCR3-expressing lymphocytes into the skin following treatment with the TLR7-agonist imiquimod.
Imiquimod (Aldara) is an immune response modifier approved for the topical treatment of external genital and perianal warts which can mediate regression of several cutaneous malignancies [basal cell carcinoma (BCC), Bowen's disease, actinic keratosis, and metastasis of malignant melanoma]. Recently, it was discovered that imiquimod acts through the toll-like receptor (TLR) 7. We hypothesize that TLR7-signaling strongly induces the production of interferon (IFN) alpha, which is able to enhance Th1-mediated cellular antiviral and antitumor immunity. In the present study we analyzed the expression of MxA, a protein specifically induced by type I IFNs during topical imiquimod treatment in several patients suffering from different cutaneous malignancies (BCC, cutaneous metastasis of melanoma, and breast cancer), and characterized the inflammatory infiltrate, along with the expression of chemokine receptor CXCR3, by immunohistochemistry. Treatment with the TLR7-agonist imiquimod induced a significant lesional lymphocytic inflammation, associated with strong expression of MxA, indicating the induction of type I IFN signaling. The extent of lesional MxA staining closely correlated with the number of infiltrating T lymphocytes and the expression of the chemokine receptor CXCR3, characteristic for Th1-biased immune responses. Our in vivo results suggest an important role for TLR7-induced production of type I IFN, which links innate and adaptive immunity and promotes specific Th1-biased cellular immune response capable of eliminating cutaneous malignancies. MxA appears to be a valuable parameter to demonstrate IFN-type I expression in imiquimod therapy.